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白氏文昌鱼 Pax4/6 基因的克隆以及功能的初步探究 
摘  要 
文昌鱼（amphioxus 或 lancelet）隶属脊索动物门（Phylum Chordata）头索
动物亚门（Subphylum Cephalochordata），在脊椎动物的演化过程中扮演非常重
要的角色。Pax4/6 属于 Pax 基因家族成员，该家族所编码的蛋白是一类在后口
动物中均十分保守的转录因子。 
本文对白氏文昌鱼（Branchiostoma belcheri）Pax4/6 基因进行克隆，并确
定该基因至少存在 3 种转录本（BbPax4/6-AP1~ 3），其区别在于 5´ UTR 以及


















我们针对 BbPax4/6 设计了 1 条 Morpholino（MO）与 4 条 siRNA，利用显
微注射技术来实现对 BbPax4/6 基因抑制的研究。其中 MO 设计位置为转录本

















统计，我们发现注射过 MO 的实验组与注射过 control MO 的对照组之间并不存
在显著性差异，因此我们推测不同转录本之间可能存在代偿机制，使 PAX4/6
蛋白水平并未受到影响。此外，在 3种转录本共有的保守区域设计了 4条 siRNA，
其作用效率可能根据靶序列保守程度呈正相关。通过实时荧光定量 PCR 检测以

















Cloning and function study of Pax4/6 in Branchiostoma belcheri  
Abstract 
Amphioxus( or lancelet) is subordinate to Subphylum Cephalochordata, 
Phylum Chordata. It plays a vital role in uncovering the evolution of vertebrate. 
Pax4/6 is a member of Pax gene family which encode transcription factors 
conserved among deuterostome.  
we cloned Pax4/6 gene in Branchiostoma belcheri and found three distinct 
transcripts( BbPax4/6-AP1~ 3). The differences of the three were in the sequence of 
5´ UTR  and several amino acids of cording region. And the cause of them were 
the usage of alternative promoters. Before studying the three transcripts, we first 
investigated the expression pattern of BbPax4/6. We found that BbPax4/6 started to 
expression in early neurula stage, and reached the top of expression quantity in mid 
neurula stage, then decreased gradually after. Whole-mount in situ hybridization 
showed BbPax4/6 expressed in the most anterior of body, the anterior spots of neural 
tube and preoral pit(this structure will develop to Hatschek's pit which is homolog to 
the adenohypophysis of vertebrate ). We inferred that the function of BbPax4/6 was 
related to the development of some olfactory cells, the frontal eye( homolog to the 
vertebrate lateral eyes) and preoral pit and these functions were conserved among 
amphioxus and vertebrate. 
RT qPCR revealed that the three transcripts of BbPax4/6 were different in the 
expression quantity and trend. However, whole-mount in situ hybridization showed 
that they had no distinction in expression areas and all expressed in the most anterior 
of body, the anterior spots of neural plate(tube) and preoral pit. The reason may be 
that the transcripts indeed expressed in all these regions with distinct expression 
levels in each region. These distinctions can’t be detected by whole-mount in situ 
hybridization. Moreover, amphioxus is more simple than vertebrate when considered 
about the organs. Some complex organs (like the lateral eyes of human) in vertebrate  
are homolog to structures comprising with several differentiated cells in 

















anterior pigment spot and associated receptor cells and neurons, is the homology of 
the lateral eyes in vertebrate). Varying transcripts may have function in these 
differentiated cells and the difference between each others may be tiny which may 
not be reflected via whole-mount in situ hybridization.  
We designed one MO and four siRNA aim to knockdown BbPax4/6 gene 
expression in embryogenesis by microinjection. The location of MO is in the -46bp ~ 
-22bp region upstream of the transcription start site of BbPax4/6-AP2. Through 
statistical analysis of the normal development rate, we found that the experimental 
group and the control group which were microinjection with BbPax4/6 MO and 
control MO respectively had no significant difference. Four siRNA were designed in 
the conserved coding region shared by three transcripts and they had different 
efficiency which may related to the conservative degree of their target sequences. RT 
qPCR detection and whole-mount in situ hybridization showed that siRNA-4 could 
make BbPax4/6 gene expression knockdown remarkably. 


















文昌鱼（amphioxus 或 lancelet）隶属脊索动物门（Phylum Chordata）头索


































































Sox9/10（SoxE）等 [18, 19]。Chen 等利用原位杂交对 33 个基因家族在文昌鱼与
爪蟾的早期胚胎表达情况进行了全面探究，这些基因家族在文昌鱼内为单拷贝，
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